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E = (Ex, Ey, Ez)
t ~|pXmo[^`_"~|Ap^`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+ ∇× E = 0
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H = (0, Hy, 0)





















































D(x, t) = ε(x)E(x, t)
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(n× E + cµn× (n × H)) (a) = 0
mu[^`Yp%«kut pX`
n(a) = (−1, 0, 0)t
«l¢£`zAlmo~t p
















(E − cµH) (a) = 0
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(Fj + Fj±1) =
1
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j = 1, · · · , N
Án¼+DSÂ
 ®
Wn = (W n1 · · ·W
n














Mi,i = Pii = σiBi, i = 1..N,
Mi,i+1 = −Pi,i+1 = A, i = 1..N − 1,
Mi,i−1 = −Pi,i−1 = −A, i = 2..N.
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M11 = σ1B1 + C1
MNN = σNBN − CN
{
P11 = σ1B1 − C1
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= 0, G(Q) = ZQ
¢,t mu[






















= (−Z)+1 Q1 + (−Z)
−
0 Q0, F 1
2








































































Φ1,2 + Φ1,0 =
1
2
(AW2 + AW1) + (−Z)
+

















































M11 = σ1B1 + D1
MNN = σNBN − CN
{
P11 = σ1B1 − D1
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ε tEE + µ tHH
]


















í å(î í Û
 
	 !"$#%&'()+*-,. +/10 ¼F



















 	( S   . # 
En+1 ≤ En
  $'$#%K	S    





$#A((  	S    
  /Æ%Æ  ®¢`_#q^ mut^j*mo[^`¶skmW`YvSq~|mutzp
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Exact vs. numerical explicit solution: CFL=1, n=130 time steps
Exact
Explicit
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Exact vs. numerical implicit: CFL=5, n=60 time steps
Exact
Implicit
















































































































n = (nx, ny, nz)
t mo[^`
_a~|musot³ Nn = nxNx +
nyNy + nzNz
twk*kuº`¢\¨©kujS_a`musot~|p

















n × E + c(x)µ(x)n × (n × H) = 0
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Φ±(W l, W r,nlr) = (Z
+
n

















































































































DwW )∞ = 0
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, Pij = −Mij
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= T     + T      + T   
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W(i) = V(i) 
t p²mu[^`9`Yp^`s~|(~ku`«
W(i) = V(i) ∪ (∂Ci ∩ ∂Ωm) ∪
(∂Ci ∩ ∂Ω∞)
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